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m) >-r.tii-a^^ :|;-^?iuli?tj---^ ^li^^Ml 2 3> 
LT. S 0 n mm-^'^'Mit^ > y > (WN) IM^ . 
2 m-m.fiU 1 2 4 > L , 3 3 0 n m.^i:cO 7 > y x ^ > fj^ 

1) L < :^Ti - ■> - > m=> 2 - 2 n 11 mfl/^'/)fi::5 -'ff$ 
[0 0 3 8] :h i i^vli^l^ 123;:., ri^fL > - 
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[0 0 5 9] m 1 mn.m l 2 3 ^ 2 i^^fl^ 1 2 

4 i: ^-IgT'^ •y^> ^5^L-r 4 0 0 n m/mcO>r- h ig^ 
1 2 5— 1 2 8 -rff^fiit'T-^, r'/^0#. .l£t/][HJ?S/>n ^ 
t^yU^T F T'T^ SiE^m 12 6. 1 2 7 :t n ll^V^et^ 
( b ) 12 0—122 ■/.:> — — V i%.i^M 1 1 5 

vC Lov^Ii^> rco. ?';:-Jb\ V— i 2 8 a, 1 2 8b 

[ 0 0 6 0 ] ;C > 7, h -T' X ^ 1 2 9 -r rf^ L . p 

D > ti-'l^M^f^Jtfi^ 13 0, 131 ^7f^f?t-^^o 
5 > (B2H6) -rffiv ^f- 1' 7r> K-^>^ 

J:i93xio20--3xi 02 'atoms/cm^ (f^iHs^iZfio 
: ■ 1 0 20 - 1 ■■ 1 0 2 ' atoms/cm^ ) mm. T^-i^ = > ^ 'i^hn 

(1^3 (A) ) 

[0 0 6 1 ] u v,-:^ h 1 2 9 ^r^s 

— hifii^^C'p t^vuMT FT b ^mr^^-:W.O W^X' 
'^i^:^ ^ 1 3 2-1 34 '5rfF^mt-r-Oo LT, n 

y >^^o^Tie4^3ng^^ 1 3 5 - 1 4 1 ^ff^f=x-ro. - - 

T't). '7^7-^-7^:^ (PH3) erfflt r-> y — 

v-\ z^/^Mi^i/:' !; i x i - i x i o2'at 

oms/cm^ ((l*^BtivC;g:2 • 1 020^5 ^ 1 0 2 1 atoms/c 
m^) (Il]3 (B) ) 

[0 0 6 2] '1^^b\ ^P^^ffl^'^'-?:3;iifd;'j^SiG[M-rniy 

^Ta6^pMi3c 1 3 5—1 4 1 .^"«n^mc^.fl 

1 3 5- 1 4 1 it n^l^^Jfi^^P^i^ ( a ) iM'.-?^;^^!^ 

[0 0 6 3 ] '&^\Z.^ > V h X ;^ 1 3 2 - 1 3 4 ^r*^ 
^ L. ^^^ s t:\^aif ^-Y' '/ m 1 4 2 'rff>f5t 

^I.f^ii 2 5 - 1 0 0 n m ( ?if = L < 3 0 - 5 0 
nm) :b^.h;;taiv ^Ir^^f^J^-.'ti: 2 5 n m.ii:'-0^ft:i^ 
^fl^^M'. - > h-To. =^'r-y^'.1f 1 4 2 itfs^Oi^t^ 

0')^%%:7y^^^'T ^O^X^f^ L < ;:i 1 O 0 n nuUT^-t" 
[0 0 6 4] -y— hsdr? 1 2 5 -12.'? -r 



^r^^ 2 0 0 0-3 4 0 7 98 

>) ^sf^^-T-o: ~ Lrjf$f^-infc^^ie^fiij§ic 1 4 3 

^-148 ;w;t3f)ie n ^T^T^&^Mi^^ ( b ) c/^ 1 / 2 — 1 / 
10 (f\^^0^}:z:;t l..'^3-l/'4) ■:^)?^/^ CfEL, gtjiii! 

~ 1 0 fs^^i ^i^ig, 1 • 1 o'6 - 5 • 1 0 '3 

atoms/cm^ , ^120^:- - z 3 x i 0 ' ? 3 10 ' ^atoms/c 

/r? ^Mi^ (c) ^7Eli-r5. ([13 (c) ) 

[0 0 6 5 ] Z'JOX^-?:t 1 0 5 n mi>0|iii:(/>i^fe|^B^ 

(=^^ y-fm 1 4 2 i y- y.^fe,i^M 115^ -nmrnm) 

4a, 1 3 4b(y^fiJ^;-ff?,f7^^nf-:ir .yTJ3^^^-^x > 
Lt^HH-t-^. HPo. =^-*r v/^.!^l 4 2^5flijlictg^-i- 
[0 0 6 6] /j^^s, ^m.^f?ij(7XJ: -^-^ ^^-r^mmW 
1 X 1 0 's- 1 X 1 0 '8atoms/cm^t;:)a.S-:^'p52 



no. 



[0 0 6 7] -^/;.-fT^-r -y \-mMo'>^^-^^ Wmz.-Y- 

■b-rnii*, -^f?IM0^'^o.i; -) n SIT^ii^^^fJIi^ (c) =rr^ 

[0 0 6 si rc^o\ rcnxfi-r-ig: h id.^^T-fl. ^ -nr^ 

0 " 8 atoms/cm^ ; > /;s'.r^^D ^ ti r ^ 5 , ^^'i^ 

;c f&i^/^ -r-^o o r- 5- i^e^^ nii^lc'/^t^HH ; c ^ ^ 
40 V :=7::, ni;/T^4i!If?ii^ : b ) 1 4 3 - 1 4 6 

^>^:c^-^ tw> — Xfl-- i 1 0 '5-^ I X I o'Satotn 

p ^T^44^fiii^ ( b * ;c a ^ TL 5 rr^' ^ > .:o 5 — 10 f# 

^TiC4^^i?1c ( b ) vOf^Hc ;M ;t 13=^ 4- ;t re i ^ > % 



[0 0 6 9] fH L , n 12 1^V^4^!)nIi-?ic C b ) 14 

7, \ A S(n--: i^gdif ;iSrcorim::^nn :; -^r^ 

f/: 2 X 1 0 ' 6 - 0 ^ 1 0 ' 9 atoms/cm^ ^' > ^ ^ -7- .0 o > :z 
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-J 0 0 0 3 4 r> 7 ') 8 

^=F-^v^^^^-^>>^^t,- [0 0 7 6] -^/Uv. -:h-ny>TFT/^v-.n.^H. 

(0 0 7 0] ^ 1 UPalj^^fli i 4 9 '>ff$fiSc-r fiii Ku^ > r: > -v ^ 

mxmr^v^m^mx 49 ^ur-i. i^i?^^^t.^^^^fli. ^ ix. y-^gd^^i 3 1 ^1 34> ku- J^y^V^^ 

«^B^(c:z^ft->v=:>^. ff$ff>U=>.!l. mtm\t^> ^1 5 7<rfB/^-ro. rcJ-J. C MO 5 S?S ^ff^.jt- 6 

= > ^^.^-^ri 'r#fl.^^.ioitrifg^mr-ff^/5Jc-t^. .y^JC :^'><'>id.^i 5 5 frt p t^yu^T F T > n ^ - 

ii'M I. i ^fMl^.'t I 0 O - 4 O O n m > ft'B /> ^ T F T b -^im it ^ V. 'Z ^ ^t' ' &\^. f 

20, NH3^r.f^.,f4^:^, rt. 2 0 0 n m/^.:/^^fl:i$rt:^> nm, T i '^r-^ ^ ^ 3 O 0 n m , Ti^l 

y = > §M (fB L m^i^f^/;'^ 2 5-5 0 atomic%) i ^ /o 0 0 n m - ./ :^ L L 3 .^t^f ji'/)fS 

:^r-t^xrr.-,u,^-fT:;ti^:3:. >3^-C- 5 0 - 5 0 0 n m (^^^0^3;^:^ 2 o 0 3 0 0 

5 o 0-6 0 o'x:r-fT;t:^a;.\- --^^^f^'i-rjiie o o f5^iz.5t3:io r H2 . nh: ^ic^-rt-cry - -r 

mir^r±Tn:l[rzf:i^:zmit^:n-Lt'). - \ 0 0%<r>^K^^ttj^m%^- . 3 0 0-4 5 0 C 

V- V =>!^^m^L-rv^of::V,^ :^fC >^ ^ > t > 30 ^ftx^f^i-iu^-^i^^ !: :^ ^ f > gd^^e^^-ro 

[ 0 0 7 3] :k',Z. iH'.^fl:XHcnf^-, 3 - 1 0 O'VoCOtK o^'vV. 

^-r-^x^^ism^'-', 3oo-4 5oc'ri--4B#r«i=-o [0 0 7 9 ] ^c^^i^^ kmm^f)^::>r^^m3mruV.^m^ 

[ 0 0 7 4 ] i^-t^fLxfi-r-Hx:^--:.. ^ 1 ^rsl^^$^3^ 1 ^0 j^^:^^,^,^ ^i-.tt^;^f^iio.^.r^ r-:-^.t^-...n6 

4 9'/)^;- 5 0 0 n m-:l . 5 mJi:/^ ^ 2 .^P^ll&l^gl ±iit: L f^iy,^^l<-/.Vf^rviifc1i!gim-\-^f^^^^ ir" -v ;^ 

i: L -7 5 0 O n mfi:.':^3%fl: v = ^ =7 X'^ C V D ^ >^ ^ •y^.o.-jt i.' Y \ 3 0 0 CV'i^f^t L V?^^^ 

vVzr^FiE) 1 4 9 !:^2fl^^e^i^^^ =^?fl:> y [ 0 o s o ] i^j.^^^f: ^ ^ . .^3:^1 

[0 0 7 5 ] rcxs, f^.'^X!^7?ft?M;^:v^^*r-t>::^, ^2^ " -Ifixll^ i HDr^-^': C-'^^, (A 

^^^^t^ 1 5 0 h L '7. ■•: i K, 'J rtt - T 1) , ^ ^ { T : ; y t -i • -^-l - 
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1 0 0 - 3 0 O n mcA:*/?^ ;-ff$.P7l^-r :5 

f 0 0 8 1 ] m 3 ^rBl^El:^ 1 5 9 ±; -^ft:-> 

= > 3I^o0^i'^M<r 5 — 50 n mff$?=t L T:?i ^ > . " '7^ 

[0 0 8 2] ^ . - 1^^"?^ > a- W ^ -^r r-- - .'-^ ^ - f> 
rz ^ ff^ 5^ T o -^^^ ^ ^m-r ^ mj;^ , :<> ^ 3 

/irel^feaiiiC r: > 57 ^ i. — /u L r >J < 5^ 

[0 0 8 3] ^X'<z.^ 1 6 0 f/.^:^Siz?ilSi$fL:^:^ 

2 0 1 0 0 n m C^f ^ L < ;t 3 0 - 5 0 n m ) oOfp: .5 
o:>m:it^ 1 6 1 ^ff$/jSc-r6.. 4i:^^f?ij^;ti^^.^ 1 6 0 

[0 0 8 4] -^^:>[ti4Si^fl:?iL^;-f;^LT. -^-t^'t^'.zt 

^) . r H ;c > ^ — T 7K ir ^JD ;t . p H ry- 7 ± O . S t 

[ 0 0 8 5] mm'p(^-ymm t m"r^ t ''^om^.'>^m:^^§i^m 

-) (c LTi^fKB^ 1 6 0 5 0 
ri, ig^^it^I 1 6 0 'y^^mm.:t 9 O n m r r^-^., 

it L -} a h<^'^7:-^^, 

[00 8 6] ^ri. - --r-;x;:^f^iS!'Li^'r '-r.-^^fi^e^ 

0 0 n m W ^ L < it 3 0 - 5 0 n m J > -r^ - > i.^rf 
miti^ 'J =>m. DLC (Dianrand like carbon) 



^^0^ l^iF^i^ 2(10 0 - 3 4 0 r 9 ;s 

[0 0 8 7] 113 ^m^ET-^.i^ 1 59, y -> - 

-> 3 >M 1 5 8 ;i K ^ §IH^ \ 5 7 ;ij'i-r 5 - ^ V v 

ill^m^^l 6 2. 16 3-1, iSi^^^f^a^Q^T^^gir-ro 
O0fl::#4^ ( [ TO flf^ 1 I O i^Tn'T>^^\L 

[0 0 8 8] t f-. ic/^B^. iij^mr^ I 6 2 > mmm \ 

6 0 > 7)^Ftl^R^ibl555 1 6 1 -> ;r L t^'l- ^' . f^J^^^^m 

y^>X • Xl-U-v ) I 6 4 'I'^^^-nc-r 5 - r^^6 , ^ .otM 

[0 0 8 9] - Lrf^-S.ff^_^:- . ^m^ntm^.^^, 

T F T 3 0 1 . n -^'."-^I'l- F T 3 0 2. 3 0 3 r^W^ 
T 3 0 4/-)^JB/^3.no. 

[0 0 9 0] ^i;]lH]JSt/:i p ^-r T F -I' 3 0 1 M 

fi> ^ -i- 'T/U/f$H^pI)-s!c 2 0 1. y — ^js^ 2 0 2, K u 
>ffii-ffSt2 0 3 .^^^n-rMl p ^Tv^ti^fiMiti^ ( a ) -T'.ffl^iilc 
^tlo. fSL. V— 2 0 2 nlig£,5^a' > Y > 

30 2 0 3 i:i 1 X 1 0 1 5 ^ .3 1 0 « 8 atoms/cm3 <r>\^^m. 

[0 0 9 1] ^r-. n if--' t> 'L S!'r F r 3 o 2 ^ 

■r /i-ff^fiit pMi?ic 2 0 4, V — -< fif 2 n 3 . <■ U '< > 
*-hSc 2 0 6 , L T ^ -\- - ff^ i^MIpS > ^- u ^ > fift^se :/ ) 

Pal ic , y— i- m^M''>\P.--^ -? ^ — gdn^ > m o /-^ r, o 
^ 0 V J 1 0 ver I ap > ,& t^l^ -7 fl- L ) 2 0 7 r-y 

Z-T^B^, !,OVnMl?t 2 O 7 :t 2 X 1 () ' 6 ^ 5 
10'^ atoms/cm^ '-/^i'^^'r I' > -r « ^ . 1. o . y — S 15 
^0 Tiler ^te^/^^o 0 '.iBr^ t'.ii 5.. 

[0 0 9 2 ] ^-i, [14 (b; 5ri:-|g?7t^^^ 
^ -b f:: ; w -\- / T.^ p< M ^ 2 0 4 '.■'^ n iPJl ^ 

•t'/t.fFJf5^ffiifilc 2 0 4 "?r^*!^Jj;z;ld^ L. T t Hl^. 

[0 0 9 3 ] -^rz, ti t-,i ^ r F T 3 0 3 ^ 

-■r /u Jf^fjic^i'pJc 2 0 8. — " mr:^< 2 0 9. U -1' > f^I 
i":^ 2 I 0 . L T^ -r ^> !^>i:trMTn 'iri^Z: > iz L '7 L 
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[0 0 9 4] rc-to. DD^Sh^:: 1 K 2 

[0 0 9 5 ] ^ :: r-lD 6 ;iT^-rt&foSlll{z[3 4 (b) 

L/:i n twU-g/T F T 3 0 3 3 (C) '/^Xg^-C' 

r, DD^i?t2 1 1 ^b.^ Lov^Ii6!c2 1 la. Loff^i^ 
2 1 1 b{cn<^iir'2^ o. ^r-i, m'i^'y:> \.oym^2 l l a(c 
2 X 1 0 ' 6 - 5 X 1 0 ' 5 atoms/cm^ v;,^.^ - v > Ti-^^ 
Loffffii^2 1 ibiiL^-rj I ^2\^ (ft^6tl(c 

1 . 2 - 1 . 5 f^) -? 11 > t -tL 6 

[0 0 9 6] Lll^T F T 3 0 4 ^rt^uS 

f^m^2l3. 2 14. y-xMi-^2 15, ^'>^>^ 

2 1 6 , L of f nli^ 2 17-2 2 0, f. of f 2 1 
S. 2 i 9'.zmLrzn^T--^_:^mm (a) 22if/^mf^ 

6 (t^.fl'^'nn^T^^J^^ige (a) "C" ?f $ f^ic n . Loff 

^^2 1 7-2 2 o:inM-^^$^nii^ (c) Tjf^/^ic ;i n 

[0 0 9 7 ] ^:-^S£f7ijT:t, li^m::?o4:Ov^i^]tE]5&/J^^ 
(ilHlSgttl^tC/^; U T D O^it^i/^idge^rc ^^t, L ov 

SI5±iC,^it®]m = ;-t;t:7^ ■■' h^r y ■^tt^'>^^lL/"- 
T F Ttg.it> , i&^-^WMmhi^t^^Mr^L tiT F -pt^iii 

[0 0 9 8 ] f^!;t:x, ^ -r -r'^- ;^ ■: ^' «J((5b^b^:t^ 
-^gt^)^-^, n ^-^^ t^^-^^l' F T 3 0 2 .'t.^ifi^jf^^-^a 

^<yu ■> ^ . y :7 7- >'^/:>^f^[H33§; C L ^6.:. g|J 
fr- twL.ff^,;7^^iiiJt> V >figi?t>'.OrHlc/^r^;C LOV 

[0 0 9 9 ] I'BL, t^r-^ii/ir i^T^ r -^''•!'^f^f^i^^ii?1c';r 
^ 'C L ov^ffolc rFJfnc "T o Z r T* ? 5 -HP o , — X ^ 
^ b ^ -v ^> B f5t: nii?? :/ > Pel , rz rj' k ^ > mm ir ^ -V 

[0100] ^f- . n ^ .-^^T F T 3 0 3 ; trtr -y ^ 
O: Hn'>. LovpIts^-rT/'Tt-" 1 r ""-rr • ^-^ 



^^^^ ^^r*^2 0 0 0 - 3 4 0 7 9 8 

> S" > PMi^^t'/V'^Hti.: -F^fe L T -r «; T.-n f^^fi .^f .-^y/' 
ISO^ ;^.r.o.-:/v -r- h§d^fl^^.uiC¥^;^ft;>.Vo 

[0101] -tfi^ n f^-\- -wuMT F T 3 0 4 ;:?:ig:^r:7 
ZS 9^} ; - -r -7 ?m: :i: 'i- -r .-5 -.t^- ^ IT o r ^ o , ^ 

[0 102] ^rz. ^-r-^.'U^3-7 ;.m:ritL Vn=?- 

^'^>^'r F -r 3 0 2 vo Lov^jtiie2 0 7 i/o^ 2 ;i 

0. 3-3. 0/i:r. . i''<:^^^',z:'t 0 . 5—1. 3 m 

20 2 1 1 a. 2 1 2 a J^^ 3 (M) It 0 . 3 - 3 . u u 
m. ft^0^{C:^O. 5-1. o/.m. Loff^It^SE2 1 1 
b, 2l2b^/)S5 ixi. 0-3. 3;/m, r^^S^ 

1 . 5-2. y) u m t'rzz-l:B:^\ t^tz. M^T F 
T 3 0 4 iC55:;r o.rl -5 Lof f^iipt 2 1 7 - 2 2 0 j: 
('I'l) :t0. 5-3. 5;(in, iX^B'0'<Zi:t2 . 0-2. 
5 m i 'r>? 1 ; ^ \ 

[0 10 3] ^b^z. P t>^-SiT F T 3 0 1 E 

F T 3 0 2 - 3 0 4 @ ( y > -ir/^ v t ^ ^ 

[0 10 4] =fi. ^'Mmm-sni^^^'mi'fytnm^'- l 

Titl^^^//^ 7 — 9 ^--..'L- x -T-.^^^,^'. ^rz z 

IM^ 'I' F T ; z ^ 3 ! 1 .5 -r l:'/:^ — -^O -€ 

cOtUf^^T^gr.^or^ ~ ^ ± -tt A - > ^ .5 
[0 1 0 5] rc?o\ ^5e0,q;t-^:^^f7i)/-^Lrcf^f^'S3: 

o^.^^ 9 - 3 1 ^3 5 f5 7 ^^.fi, 9 - 2 7 3 4 

4 4 ^±1.^^ 7;:^-^#fiin 1 0-2 5 4 0 9 7 -^mniz'it 

[ 0 I 0 6 ] 11 " ^ -,' — "-T- N ij g fi:^ . ^ -r 

^-r5.. lH 5 .i.^— > •:• ;i, [U4 iB) v04^n^.o'>^f5;i 
^f L . aErs] 5 0 I -r t,^ 't- . -^1^15^ t?'J T ; t gE.-H] .^^ ^ 

:t . '^^.^i^^^^n * - .V TjTnjVtf^ 3 0 3 1: . iEfni.tl^ 5 0 



[0 10 7] i^:;^, aE^lf -rSHt L f^f^:, ^ t:> ^ ^-iiii 
^ L T H^BB ^-ir-p.-v^ ^ — 7i£.;*:» v u ^- /u h h.^ o rid 

oOPp1{C?^a^ 5 0 5 '>;^7. L. MiK^J ((Utt^U-t) M.izo 
T ^ ^ { C it ih -r ^ . i/^ a% ; C ■ i ^> ^H] i a% f ;j- f4. ;^ ^ t N :j t / - 

V zoo^ ;c L 5 '.z^-fr </ ^ y-^ |. y // x 
mi&^B ^ M ^,^5lc 

[0108] - ^ 5^ :; 

.^iic^^f^-^'r^'.-T-. >o- 7' V -/-^ :; >^ 
^{t, ^^^^ 1 0 1 ^;cJfjBt 5rirz, iU^^soi 

(^ir-iO ft#^ij!i[H]^3 8 0 2 > , iMfSi (V — 
^) ft^.f2i*I[Hl5S8 0 3-r^lff£^i-io- tiJ^^)C/.:»iSi^T 
FT 3 0 4J3:nf^- t^-^ugi T F T "-.to ^ , /^i22;cl5!tib 
n-S.^ilitHiSSiiCVIO S[Hl5§'r^:*:> L rfg^^^<^nr^.^ 

^^ft#.llib[El5S 8 0 2 . tlif.tft-§-.IEift[HlSg8 0 

3ii-^r].-r.n'y- hid.^ I 2 s h -y— xiE^ 1 5 4 ---m 
8 0 1 M^-^fl'^.:^n-rv ^-5. i^r-. F P c 8 o 4;}"ijg 

n/'t.^-i^ 8 0 5 t mmimj-^ f^^nm^d.m 3 o 6 , s 

[0109] i^;z. [1 8 L fi^ ^ -"-r- ^ ^/ - 

.^ib[Hl5§9 0 1 . ^Slt-^^©jlHl^ (A) 9 0 7, 

ft -^121*3 IhI?§ (B) 9 1 U ^ v- — >'{l]?g9 1 2. 

ilj^^9 0 6 L-i r::^^^ ^P^nffl^l^cp;- ^JL ^ 

[01 10] m\%m^-mm\m^ i-» n i v ^ u >■ ^ 

9 0.2 . U-<a -> V (J {) 3 ^ -/ _ y Q ^ ^ H^^, 

iHlSg (A) 9 0 7 V V > V' ^.^ 9 0 3. u-n:,u> 
:^ ^ 9 0 9 , -T' r 9 1 CJ T l ^ T^mB^m. 

mmn (B) 9 11 b H]t^/:f,?fTt?:-t'5''3: 

[0111] Z Z -7 -> ^ h U :^ 9 0 2 , 9 0 8 li.i? 

ifj^S/'^ 3 . 5 - 1 e v' utj^B^iz.'t 5 V i 0 v) 

t>;u^TFT;.i:[l]4 { B -/-^ 3 O 2 '-tp 3 n 5 jt/i^il 

[0112] ^ r"^, V - u o 3 , 9 O i:) , 

^7-9 0 4. 9 1 ^^-.tS;-;; I 4 - l 6 V ^: ^ ■ " 



^^^^ '^r^2 0 0 0 - 3 4 0 7 9 3 

if ^il "Sl ^ -H: o ^ r W :7Ji r-.t-^ 6 
[01 1 3 ] = , > - .J > >^ [a]5g (L^Ei^j^JE 
1 4 - 1 6 V^ih.^;:^. -'-^iiii^^^h X > > m^^t/^ 

4 (B) ^n-^-^^'LS|-rFT3 O 3'>^:t.>CM0 5IlI 
3§/^^iMLr', ^c... '-".^^J. 03 4 (B) ^-v t''t.^T 

FT L;:j^[l]^5;ri-7i ^/-v vv^ 'm^--^>r7-j > y[a]gi§ 
-r /T^-r -5 0^:t n ^ r :^ p -p u p ^ ^ -j, ^ 

[0114]=/--. iij^^, 9 0 6 '.tmrnWE/y^ I 4 - i 

6 V '} , >■ >; > '/[H] 0 5 - ;^ . 

^ ^ mrr^^rr. 5 n 5 'J-^ -? , i. ov mm er L '"c ^ m 
it ir-^o C >r}v^^ L < ^ Lij4 t'B ; n ^ t^l- m! T 
F T 3 0 4 ^mmr F T L r/fl'. ^ 5 2 t .-^ig.t L I 
[0 115] ^^^B^il^iv ^Tj^ =>7^3^/.^4#f|jc;'g:. tM^ 
T F T (7) L D D Mi?)c > ^ - t> 'i-ff^ fJ^^lfet J: -/rireT \lyr-^ 

^ffli-^T^s^i" 6: [ll7;t, {13 (C) ■/.■>X^:£ -C'^fI- 

(0 116] ^^.$&f5iJ^>f^l4X]lr(lJ^T F T^m^L 
/i^i'^. [H 7 ^-^i 9 ^'V t-^t-ff^R^jtiifi^ 2 1 4 1: 
nSlT^r*€i^^iiti^ 'c) r-'Co I. D DfJpit$ 2 2 0 (^r^i'i 
2 19) ^^^^ii--^ir ;^ hffiiuSc7 0 1 r^/-;-t7 0 
2.) /i^^?i7-o. -••/:> '^f'-'t: hnli-^7 0 l^O^^\-t. 

-r -y y'm 1 4 2 c/^iJiM " ^ i]^,fH:;i,^s; 1 
[0 1 1 7] fBL. V > '^mm-t'^^m^y^m'o ]h^^iz:c^ 

30 T .-^77-t^ :y h 7 0 1 -n^ 5 -y 1 4 2 'T)m 

[0 118] ^mM^-^-r^. Zi/y-t-^-rr-y hmmr {) 

1.7 0 2 OOS 0-2 0 0 n m (^t t L < ;t 20- 
I 0 0 n m, .5 :zhf -= L < 3 0 — 70 n m) h "t" 

[0 119] r 9 ^ iU^TFTiZtt 

V. y- Km/E,-^-- 1 7. 5 V>i^o;^z.J: ';i-TF T,^-^ 
A T ) ir ^ o " lit ilF^^e L ') '-b - 

[{) 1 2 0] ^m^^m^nm^t',^^ m\ - 4- =r l 

[H]&560fgRc(/:)^7r: L -r- ' ^,^iiif7i| 1 /M'-^^Xfl;- |7E 
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[0 12 1] - :cT^.^0^;.-z, ^-m^^izmm^ 

[0 1 2 2] ^r-, ^HSuifTiJy^.d 2 (B; ^T-tOX^-^ 



^icf^^^l^^fi, 4ctB^A;i 4: 54^-^4^ 1 0-0 4 4 
6 5 9^, 10-152316-^. 1 0 - 

1 5 2 3 0 S^^tz^t'^m^ 1 0 - 1 5 2 3 0 5 ^-7)^ 

[0 1 2 3] ±ld^§B^ag-> 'j ->,m:-;, ,^m0^:c^ji;i- 
EM (}3ii^^m^fif)^^7i) J:o^^-r"&^:::piis-? 

[0 12 4] =7t, m^.^[Hlj7fSC^'^-y x.^^ (X^t) 
tjo':>c/:>Bdroig;h t 'C {l lO E<r ^-r-^ ^ ntlS"? 

[0 12 5] %tz, f[i^^)tS#:^^^;V'TgLTJi^f^-^o^S 
al^fr-fr ^ H R - T E M (r^^-TJ^^i^jlgii^llJ^^^If^l^li) 

(0 1 2 6] rc^o\ Ti^altw-^;ij'o;to^^B^^^^'/:)il^^ 

rcharacterization of High-Efficiency Cast-Si 
Solar Cell Wafers by MBICMeasurement : Ryuichi Shi 
mokawa and Yutaka Hayashi. Japanese Journal ofAppI 
ied Physics vol.27. No. 5. pp. 751-758. 1988. ;ctE^ 
^ hxtz 'Planar boundary . T -jto-^- 
[0 12 7] iild5^\:t;c,J:TL;t\ ^S-i-^iKy .^;c:t ^3?al^l 

t^^^^^ h^'-r^ 5.. 

[0 12 8] ^^ir_;ir^e%# ( irSe^S-:^ ^la-V?^ ) 1 1 



^13) ^^r^2 0 0 0 - 3 4 0798 

24 

0) ift]-r',voo>^-a\ 12 1 I ; n^B^tirri^z ■.'i /^x^rz.m. 

[0 1 2 ^j] ^f^;i^^;iaTHv)io^^gv' > -^ il^^ri^^ffl 

a^9^;^:t 9 5"^,U^) /^^Z S'/n^r^Vt"^^ ti4S 

{211- - .^;:^:|£t|.5. 

[0 13 0] --^'•''y^B%-^^:nr.r.z^^f^-^.i-\ 

{111: S;c^t.ft^-T-o r&^^|^/:-.r^'-r.Bg ^ > -T o , 

61 = 70. 5^ :/-)&#•:- 1 3 -1^:) 'ctfZ^hl ^ ^ -v^ 5 - > z '^ ^iu r^. T 
^X :h t W 6 . 

[0131 ] r:^-:^ e = 38.9 •/>B#;-;xI 9/n.t.Cc:t^i 

20 [0 13 2] Z'y^mtc^^smm (iEm-:ti^^B^^iL.rr'ym 

1fii-^iC7ov ^X ^^a^^ yj^M'KB^'.zmr;: . n;^B^:>:i'^iR^;C 

[0133] t :^ ■••■J ; - . 8 o o - i i 5 o "C b ■ ^ -> rii 
t ^ i'a /t ^ m ^ ii X fM { ^ m m i ; z j ; + 5 ^Ag^n^ ; - 

Lri v5 z br:^TEMii^;-i.i:o-rnii^^Ti':- 1 

[0 13 4] z-:^^r>iF!^'y>^;t^^x e>-i^q%>;;^t^ (El 
ectron Spin Resonance : E S R :■ :z J: o T t > ^Sff 

> iloo - > ^-.f^ ;-i < ^ L 5 1 0' 7 sp i ns/om- VX T 
(iif*L<:i: 3x 10' ^spins/cmHAT) X ^ Z n 

f^tb n5-5r ic ;ir ' '-^5 "J . 1 ^^ t" > ^ .'^ ; t :5 -b ; 1 ;& ^ 

[0 13 5] a±-/)^r-.-::.. --^^^.^f^lco^iB^a^-:, 

[0 13 6] I^^uifi?'l2] .^|^:^^^iKtl-7:t. 1 --l-^n 

-t" o : , LKl 1 o M -j-^ -r s lU t : t Oil ^ SH: iiiB 
— L , '4^\m.m \ 'zm \ ' 7^ >v ^ 

50 [0 1 3 7] tl 1 0 ;.\; : iiii-tt^^l . >JE^^L v — 
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m]^X'.h^,, Ml 0 (A) ^-r, -t-— Sqct^ 12s 

^^^i&#)piis£ (c) L off .Pit il-Tv ' 

6: ^Z::. 10 0 1 xg^^';^ i 5 4 1 ] 4 

t > ^ ,^ gr>, 1 0 0 2 :t u > 1 5 7 > 

■\±m 1 1 4 > ^ > :y ^ S ^.'-.oo.. /O 
[0138] ^ H] 1 0 ' B ) ;.l.-?Jv '"C. m^'V F T 

4 (B) /x^Ri^g^fL^^? 1 6 i^m-r) fj^'^^.fii.^kxfzmm 

a 1 6 4 fi'-Wpf^ o ;H 4^io . 1 0 0 3 ;i K > -r* > ifil^ 
[0 13 9] 4^^fefy'i-r-;i(^i#^^coiii^fli> LTttisi 

^ 1: ^ ff^ /5x ^ /ti y > c/) S ;t: ^> -r o Z > ^ -^^ 

[0 14 0] [;^Mif^l3] '-^^.^mf^'iTit. ili^^.cA-t^/7ic 

[0 1 4 1 ] [Ul I (A) ;t^-^^(ri^!00ilj^ir.:^t&fra[l 

1 1 0 1 'Sr . ^1 mn.m 1 102. .^2 m-'m.m 1103 

^Jj:0^^3 il^fl^ 1 1 0 4 LTff$fii(:-^5,'^,il^i$i^ 
111^^^, I 1 102^M2i^mMl 10 

3 hT-^3 i#^fi^ I 1 0 4 ^tit^-fi^it^r i: 5 : 

[0142] ^^^i>if?i|-r'ji^ 1 mn.m i 102:: t 

ft ^ > y /u^. ^ 2 ^^li 1 1 0 3 r L T > ^ 

^ 3 i^^M 1 I O 4 i: L r 7- -'U ^ — - = =t b -f o 

Tfell^^Jiicm I i^mii 1 l0 2^7B?TtL. ^'.0^;i^3 
1 1 0 4 'r?F?/=S-r5. ^L-r, ^3 i#:^^i 10 

4 ^?^1^0^m-\k\Z^'^ -^—::^'^' r L T , ^ ^' J _h -r ^ 2 

1^ 1 10 3 Xm. -? . ^ 1 i^^^M 1 1 0 2 h ^ 2 

mn,m i i o 3 > -r— r§'c*^ ^ > l r si 1 1 (a) 

[0 14 3] -rLT, ~ .•'^0#oO_^gr3;-[lj 1 1 -B) ;i 



2 ; ) o o - ;> 4 0 7 9 

J6 

1 1 0 5a, 1 1 0 3b f-rrt-'T-h-S 2 'F) y:)^-- :.,5p 

Mmommm-^-f^-^.. lo Mtv 

- hmm 110 5a. I 1 0 ob.j: bdd^t^iis/j^iti^ . g. 
{^1 1 (A) -) rc-^-.ff f^it-ff^f^it^no. 

[0144] ;= fi . 1 8 ^: ."1 T ^ V '/ 

fflI:§-lii^llH]3S8 0 2^^m\^m'^^3h\Blz-a S 0 3 -ro.- 
CW^^l'^S 0 6, 8 0 7 ii: ^;^.$5il>-|j-|f^P^ Lr- - 
- /l«it(/5§ST^ ^ I ^ .5 - b -t^sd^^^/) tgfgfTt fL -r '2] o 

[0 14 5] iU 1 1 (B' ;-7F t rz^itig:. ^/j^ 

[01 46] I^.oulfXI 4 J 1^^?i5if.7f!-r^;t^5£f^'i 1 S/- 

5^itc/:)llj^^;Co: ^ — [3 L 2 Ij^P^-To. -V 

S^6<3;r£Pjt:^S]3 i.C ) ;-.^Lf:[lj^mi>:.5] — f^l 

[0 14 7] ^-f. [Hi 2 (A- ••/^fl¥it;xm3/irp^^e.rlJ 

M 1 5 9 >i^fE.?^ 16 0b V/ -7 r /I 1 2 O 1 ^ 

ff^/ric L /"si^'iX'tlb o : ''^*x"^r /s 1 2 0 1 i 1 O 

^ 1 0 0 n m :^ L < :n: 3 0 5 0 n m ) ■ Olj^lWoO }^ 

ti^f€*f:fif f^- • I'B L , 3 mW^^i%m 1 o 9 

Tji^H > o , - • -V ^ .±^-7 ?f>Px-7 ^ o 

[0148] ^^..^f7i!-r ;-t 5 O n m.ff:c/*),^ftl V = > Ejf 
-y :7 T /I 1 2 0 1 > L -r ^ V -3, z < -7 7. ,^ ,> 
?f$dci-^ Z > T\ ^3>^re^^&$fmi .5 9 ri^/itflWl 6 0 

t/:>^^i4/j>'-^±-r^o.- n.^f?*! 1 •f^:^ ■':) ;-S5ft:t$5 1 6 i 

1 2 (A) ^f^il>-^5 - b -?^rv; >^^;t-f:^<- 

[0 14 9] '[1 1 2 •>or^.ii:-, m^mmx 

m 1 2 (A) jHjt^--^, iif rtirili I ^iO .^T;-^^ 

^'a-0^!C^<:y-"^ 1 2 0 2 ^ o i-i T ^ o . -Z /> 

^o". i^i^fll 1 6 O 'r-- i: r c. *S E^vJ ; - < v 

[0 15 0] 'vr^:-:. itrtfM 1 6()':^??ptL 

fToTbH'.^ :HL, - 0 2 il^iL 

^ 1 6 1 :.oM"i^!-:>^t^ L - -;. — y^,:-^ 
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[0151] ^fi. m\ '1 { B i -/-^t^it i: To Z t 
3 ^Fslif^i'^BM 1 o 9 ;:: - > v 7 .-t: — -r^Jto > 3- ;* 

[0 15 2] t/"-. [li 1 2 (C) 'y^t^it.'t. i^Mil 6 

— 1 2 0 3a— 1 2 0 3d^?f^f5^ L . ^ V.Jfi T^ilj^^l^ 1 
2 0 4 'rJf^/jJtToF'J'^^-r x--; — 1 2 0 3 a--- I 
2 0 3dr/)^^^:f 1: LT;^:, ^'^^^^rHi^I/.-^f ^ L< , 

[ 0 1 5 3 ] [U 1 2 (C) -y^.^ v/^tllit>TQ - 

[0 15 4] /le^zD, :$:^teNf''^tii/^:t, ^mmi O^i'^m 

:^ 7^- . mmi9*\ I - 3 .z^ L fi'. ^T.ncot^f5t g bb 

[0 1 5 5] I^5ffl0»J5] m^^ZiO-^m^'.ZBxn 

[0 15 6] ^ - T-^^^fjii-r^'i^^itfl^'r ='^>mfH:;.I 
-5: rcjo. m-^mm:tM4 (b) -?i5i0^LfiSi^grj>f^ 

[ 0 1 5 7 ] [H 1 3 (A) ;-w^ov ^T, 3 0 4 {tmmm 1 

^f5i^;- ur m^!=,ririgj^'r f 'i' (n ^-v t^/b^-r f 
T) T-^s-) ,16 0 :ij^^^^^:/)-77^o^t^ u Lrt=^^ 

0 1 itm 3mr^^^mn 139, '^ > '■<— •> 1 5 

s ;cl5:t.bn;*"- = > h.-^ — 1302 -^-.-'r Lr = ^ 

> ^ ;c o fir^.^^^. I 3 0 3 i: 1^''^ L T ^ 5.- I 
1 3 o 3 ;t • " ad.r^ = r^:i k u-r >adiim 



^'^^ -f^n^ 2 0 0 0 - 3 4 0 7 '.:) 8 

13 0 1 t=^^>'Mi'iL>i'^:i^y^mmm i 3 n 3 i-.v 
t^^#-i- ^ - bf/^r-^ o -r . 1 ./>Jt a-: - itm^xm 1 

3 0 I =r?f$.f^ic-^omT;i^ 3 ^ra1^ef:?:^g 15 9. ' : ./ 

— ^ 3 >gf 1 5 S e^-y-^^ ^^L-r->^ ^ ;-_,t-^ 

[0 I 5 9 ] ED 1 ;•; -R;;i-j..-:, 3[)4:-f^ 

/o mm^,<n^ymtr^':g(£Lfimmm \ 3 0 4-t. i 3 

0 5 T'T^o^tia ngife;-:?jV ^Vig^^ 1 3 0 6 Irfl^ftl-^ 1 

3 0 7 ^-/r L r o : 1 ■/ j-^-^g^ 1 3 0 6 itimJ^vtr^ 

1 6 2 >fHis#;-jF^,^r-^i5. 

[ 0 1 6 o ] L -r . - /v^^M 1 3 0 6 :t ^ 3 fir.lTfe 

'i^m 15 9. > •;/ ^> 3 > ^ I 5 S ;c|5;t orLfl=^ 

^77; — .'t- 1 3 0 S-r/rLT-^^mfii^^.-iom 
1 3 0 9 > t^'M L T ^ o , Z (/.)B^ . \ 3 0 

5 r-fiigits^ 1 3 0 4, mit^ I 3 0 7 , m-^m i 3 0 

"c^t^?^^i:0 '5-ii-^i::/M oi^m/g) ^i^-. mm I 3 

0 5 r-jf$f5t-5nrif?^if:^a';- ^ -r.-^^mm 1304 .^c^ 

1 6 0(0 mill j^m^ri&ii^ir^^^'L 5. 

[0 16 1] Ell 3 (B) ^Of^j^-rfr^fflTo>t^^ 

[0162] z^-i; ;z[^ 13 ( B) i/:»f^ii^f^^-r-^ 

[0 16 3] ^:^fi5j(F,jt,ot^f7^;-, 1iJSf.5f| i 'jOilpm 

fii^^^£f?'j 1 r "^1^00X11-.^. , f/Eor. 3|ij(uf7ij 1 ;c 
z > L '3 ^ r*^ , '^/mF'l 1 3 ;z t; L ri'. ^-^ii 

[0164] IM^m 6 J ^SSF'J 1 -r-itl^a^Bl-v - > 
[0165] t"^. ^^E^iTtj 1 v')Xri (fD 1 { B) .OXf-E 
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!I-i;c:gB[^$i^-:'0. 5 3ppim/:>— -y x^ug- ^;ie/f$ 

1 O'^-i 1 o'^atoms/W (f^;:^3^;.i;'z 5 1 o 
'7-1X1 0'3atoms/cm^) >rco 
lO 1 6 6] ^L-T. ;rSal^v > .^'1: ffJ/^ L , 
^ m-r L r- ' N c y > fc^ -r a-H^ntftll^ia 
^4^T'*A^/i^.>tT9. f^i^iiS 0 0~ 1 1 5 0 C (^tt 

u < 9 0 0 - 1 0 0 0 1:) > L , ^-m^f^\^ i o •9— 

[0 16 7] ^^^uii^lr'iz. ^^#IS^l3;ZttLT 3 - 
5 0^30 9^cO^'/Zi^^'ff 0 : Z v;X^i;c J; n ^^B^a'^v- 

ik^O^Pi-r';^ I. ^ o - cO>^/^ ^> f^/: tg < ^ o -e^rj V 

[0 16 8] - 'ii L-CJf$Bic:^rif-^ga%^v- y =>.^c|3;- 
T, ^t:fe L < ;i: 1 X 1 o'^atms/cm^ h 5 --.Of^;t, 

[0 16 9] ^milLm(r^mr^',-t■um^ 1 ;-ji^-r 

[0 17 0] :^.SaLj^|7] u^T^-^v^m 

(0 1 7 1] nmm \ '>ox^;zriEo-r[i3 > b) 

■:^:>^?J.e:f#5. ;-''v,.> 132-134^ 

^ y y^-^M 1 4 2 '^Og^;? ^2 0 n m > ^ o : 

[0i7 2j;j:ic. 0. s 1 .a m(/:n^-3 ;z4^^':g(^^ 
(Ill^i±-f) ^f^fJ^L. m^fli^ v-T-> X^iT 9 Z 
> -H-^ -f — 1 4 0 1 a, I 4 0 1 b^ff^fric-r o : 

^/Fi^^DL. n ^l^^-it^^^itie (c) 140 2 a. 1402b 

0 1 bl,-^ h L -rf^i^-To^o-r-, -'^--t: h^fJ?^ 1 
4 0 3a. 14 0 3b/i'^/f^5t 3-fL'5.. 
[0173] 1^;^^Sif5iJ-?;^, -t-'t - - 1403 
a. 14 0 3bc'>:^t- \^W) fA. < Kr^-r— 'i- 14 0 1 

a, 1 4 0 1 b > =T- -v V/ y 1 4 2 -nmrnz ^ o TiJ^/E-r- 



^^^^ '"^m 2 0 0 0 - 3 4 0 7 9 3 

ri-^, ^"^^ 1 0 0 - 2 O 0 n m>v' 

[01 74] Mhlui^^] 1 -;^^r y "fi^ 1 4 2 -y^^mw (-y 

ir :/ NKgifi!cc/:^^5;v^;^/€ j^TLo;^', l 0 0 - 2 0 0 n m 

Viei^Fii-^ (c) KVe*l:e!:=^'r yT/'^^hvi^ff/ifi^ 

•■^mm^rmm{zm< L ^ ^ T^^^^^t^^jox^cn X /u — 

[ 0 1 7 5 ] fi^ o T , '1^ ^y^i fyil cT) > o f ,: f^r^ > -j- 5 u ^ 
^^^-tr -y \^mm 1 4 0 3a. • I 4 O 3b'/>:&it.;i-^^0^j;; 
Kc? rf — /u 1 4 0 I a. 1 4 0 I b-r^ t ^1 . b 

^2E(?'lT':t^^ 't 14 0 1a. 1401 b^rff^fr^ 

1 4 2 ^Tf$5^ L-r- 'o-i^ i^'W.^-^-^^ ;tti:i'l-a§ La 

20 IS 

[0 17 6] ^m^l'7'jc7^t^f=^c;t:^;^!7ij 1 1:^^^ 

-■bito - ^: oT-tQ L. ^/1^f5iJ lli.T^L.riT^^T^- vy-^ 

."1, ^^^f?ij 2 5 ^o'. ^-r.i i'rjmr^ 'r S ffl ; "M-"^ i^t,-'-^^■ 
[0 1 7 7] [M^miy^lH: ^'^n^m-7',i. ^^oiF'! 1 H 

[0178] :^.ttiif^ij 1 p ^-FTHg^fiMi^Sc ( a ) 'r,W^ 

^ L /t- — >• — ir: ■ r : * .i: o ^ — i^^^ '1: 
^t-^-^5 T^^4^57n^^-ir1^^!D L TV L rj^ L . Z,fx 

(0 1 7 9] Z'/JiT^a-. 1 /^xil;-r/lEo-T[^ 2 

(B) oox^^•r^l^^r:lo. i^aE^t 1 2 5 - 1 2 8 

L. rSi^^ 1 11-11 4</.)-^r.'lr|gtb^-Hr-^, rc.?J. 

(0180] Z:/)r^it, ^.^irivii 1 -^t^;; p^Tvi&^^m 
i:?)c a ) ^U'nS^Tiie^^r^iiit^ <" ; -r i'lR.'X^f^.fT^t L "T ^ .'7 

•J n ^l^P^i-^^i^ va? .lirr-:rio F -:rie ''^ ^ ^1 ^ 
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(17) 



31 

(C) :^m^'-t-oXfi:t[i] 1 5 (A) ;-7T^t- 

^ ojcrco, ri ! 5 (AJ <-r. i 5 0 i - 1 5 U 

T^I=^fliT'<1b , -r — h idif. -r r ^ -r- ■;/ rrg^ \ 
5 0 6 /j^7f$fjic 5 -tx 6 . ^ L T , * •/:» ■•f^ ?J [1] 3 ( c ) > 
f^lttJC n §yTTi6^^7C^^;?^.;}D L , n ^T:^i|i$9^i-aS£ (c) 
15 0 7 -1510 %?F$fj^-r5. - oo > t . ^-r t^/'-ff^ 
/iitnii:^ 1 5 1 K 1 5 I 2 b n ^ f c ) I 5 

0 7-1510 bo-^fiw^L'.-x^-r -yy'm I 5 0 ^o-^mmz 
[0 18 2] ;=f-. i^^sc;:o-r;i[ij 15 (b) \z^^-t 

i: ^ {C, ^Sr-Y- y'T'm 1 5 0 6 cO^;' 3 o;3^2 ^ -r y -f 
^15 1 ^c0.fi^M'r,-§L-r n^^^if^I 

(c) 1514— 1517 ^^Urf^fix^^^ 1 

5 18, 1519 >oofBi;c;t=^-y -r?^ i 5 o 6 .5.C^M 

2 ^^r-^- :y ^511 5 1 3 .vO g-tf g^lm :^ ^i"^ ^ ;H? ^/:> 

[0 1 8 3 ] {1 1 5 (B) oOt^mt-'^'t. ^ 2 ^ y 
15 13 •'A-)Hi./i:^i^fin't-5 Z IrT-^"^ •;/ ;-pl]5)cC?):g:^ 

BI) \ 3 0 - 2 0 0 n m (.7t^L<:±5 0 

-^1 5 0 n'm) y-tzX^^^K 

[0 1 8 4] -x-fM '-^ 1 -vT- 

^) 1 5 0 6 > LT^Ibv- U ==>',^t^^l^ri^^/^^. ^ 

[0 18 5] /f£^o, .-^r^^Ef^l'/n^/T^ii-^^cffi^ij 1 

^S£0ij2 - 7(7:n,.>-r.ri-oti?f=ic 1: b § a ;-^.^^.t^-tt 5 " 
[0 1 8 6] :^SGf?i!9] :?:^,1Sl0il"7':t. \ >^ 

[0 18 7] ^-f'. S.^R 1 .^XrM.Z ;;^o ^[H 2 (R) 

-y-v-g^ (^^.o£i'?ij^:i;H;l:gfffL::- ■ = ^ ^) i 6 o 

1 '> 3 0 n mcO.Ii:^ ;zJfr-fj3t-r-5. L T , (3 3 (C) 

^^^piititc (c) 1602-160 ;3 -r 5 . ([Hi 

6 (A) ) 

[0138] . y- h oE-^^'-' - - i: „ -r § 



2 0 0 0 - 4 0 7 'J 8 



f-T^itM I 6 0 5 -1 6 0 9 ':^.f^.73tt"o ;>::- > >- 

^ ^ 1 6 1 (J T^Ht L . (13 ^A ) i: sJtj^M p ^ 

T^^^^^D^c^V^iifH/jaxri'rff v. P 5^T^^^4t9fJiit^ (a) 
16 11. 16 12 ^fF$h^-r 5. ([11 6 ^B; } 
[0189] ^. ^, . j ^ ^ ^ 'VlM^i^ L . 

l^/'-iCL.-v.-::^. 1 6 L 3 - 1 6 I 6 'r.ff;Fr^-r-^- 

^LT, (113 (R) b slf^;r n 'Si^yiC^^f^^t/^ivJ^.^DXFi 
^rror. n'^"F¥»5^-i5nii^ic a J I 6 I 7 - 1 H 2 3 

ff^fj^-r-^. (m 1 6 (C) ■ 

[0190] U rv. X :V I 6 1 3 - 1 6 I 6 '> 

r^^ L , 1 mf^^m^ i 6 2 4 '>ffe.^i-o. ^^-m.m.n 

T-f± 5 0 n m-fScz-.^il: >- :; = > ti^ i: 2 0 0 n mJmc/:)':gft 

[0191] i^; - ^ r^^ 1 .^reTTei't 3^ 1 6 2 4 -V-'P^f-:^ L 
fsT'rif^SD^;rirci^M4^7c^/v;gil(bXf^ "i -'ti-^tm 

fJiJ-r-Ji 8 0 0 'C 1 3^r«l60 ^ r — ^, X -r - _ /u ; - o Ti'^ 
^it^Vfo : (M 1 (O) ) 
20 [ 0 1 9 2 ] ;v.±v^v;: r.:f'^3^xfl;-i:/Eo-r . 

m> 1 ^rBTt:£^tewc/:it^?f5t'/j;^-?s^ -0 , iKi*][Hisg.^c;'i® 

[0193] -ti:^^!'?''i.:Ot;|f7^:t^^f5tJ 1 .Oa^-^mi 

[0 19 4] I^^uif?') 1 {) J ^^^ii^fj 1 L f^?^X^ 

LTv n -r-^r T-^-'i^'i' F T p t^L-^T F 'I' 

^:>[E:^ij^^L;zj^s;-T^ r- k— -' Xri'rfT Z oT 
[0 19 5] -r:. v-^a K- 

T^Xfi^^S L r . n — ■■- T -l^T F p " -r T ^> 

[0196] rc:rj, t:-l?j^pi!Or4-^;^. ^oSl'^J 2 - 9 ;c 
[0 19 7] 'r-^'^m I I : -.i-lorpi i .-T^Lrnp-^xfl 
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P §i'T^ie^^Mi5S£ (a) . nSi^^^^nll-nJ^ (c; ;'Z> Lie 
@ e ^ Bt) { 1 fit $ n o - > r: :# itt V r ^ ^ ,^ . ,3 
[0 19 8] L;j-L;:e--^^^. ^^^^^ v;b^'^ f#-3 ;^zi6M 

( a ) ^-^ n ^T^Ti^if^Mi^t ( c ) > X ;^ -r- ^ 

(B) iz^Lf^^oiz^ §-[E]?g.z,e^i:\-M/^*om/5t^/)r§ 

ti^ ^^"^ 5 T F T ;i^f$F?it 3 ri 5 --.^.n;;! , ^ib o ^> o 
[0 19 9] L^Jg^iJl 2] ^nmmrj-it. 

[0200] ^-mmmit. mmir^i 1 >t \) = >m 

■IS (-> y ;ciE^gt!;- n = p ^Ti^e^^ 

7c^^?^:0d L t l DDffii^, — xpiisic;^ K ^ > 

[0 2 0 1] ^mmmcomf^itmmm 1 - 11 

v^-rixc/)t^$^-l: h ^^izm^-^ no-it ^ Z hfA-^t^VP^ 

[0 2 0 2 ] 1 3: .^^^fTil i [,ovmi?t^ 

o /-z/;^ , F T -t^-r X- 'J^ ,i ( ^ /L-:g:/>^^§ < 

[0 2 0 3 ] giJ-i^, ^-^twu-ft:^2 ami:^T>rc>5>§ 

/j'^ lIj T < o . Z(0 ^ '■) ie s.^ ; I ^ t p /i-'SI 

TFT:tm^f7fM .4-3 1 ;i^L."-r^it;-ns^^-?io 
b(/:)'r-:i-'j:< , n ^-v- t^^s^r f t > — fSitr-iso-r 

[0 2 0 4] rc^^i. ^;^fi5if9']'r^^-^-o>^a^:t. 

0 i-. p ^l^Mir^7C^/-^f'» 2 I 0 - 5 1 0 '^atoms/ 
crrrJ T-^ = ti ^ ^ rife^^f ^ L \' ; t ; a i v t 

[0 2 0 5] :;^^aif^ll4] ^-^SQ.tfiE-^-yOMO S F F 



0 0 0 - 3 4 0 7 9 8 

i^mm^mm-^^z^ i.^i^-'yx^.^^ ^^^^ g}s>.L-: 

S irvfOX. 3ma r r - Cu r • SO I TECf±'/) :^^f^ 

[0 2 0 6 1 r^-ro\ ^^naii7ij(/:ifg/=^;-^ 'm)mM i — i 2 

[0 2 0 7 ] I^MifTii i 3 : ;p: =;^ut^ ,^ |^T|ci ^1 

-^-5^^^?^^) . FLC ^viil^Vlll^f^^) ^ AF r.C 
. t-.'iF LC AF LCr/n^^^:S5 

[0 2 0 8] f5i|;tit'. Furue et al. :Charakteristi 
cs and Drivng Scheme of Polymer-Stabilized Monosta 
ble FLCO Exhibiting Fast Response Time and High Co 
ntrast Ratio with Gray-Scale Capabi I ity. SID. 199 
8j . fT. Yoshida et al. ;A Full-Color Thresholdless 
Antiferroelectric LCD Exhibiting Wide Viewing Ang 
20 le with Fast Response Time. 841. S ID97DIGEST. 199 

7. , rs. Inui et al. ;Thresholdless antiferroelectr 
icity in liquid crystals and its application to di 
splays. 671-673. J. Mater. Chem. 6(4). 1996j , tfzit^ 

mmms. 594. 569^--zm^^ nr^m^^- mi ^^ztr)^ 
[0 2 0 9 ] ^#ic. mm^it^ Lxm^^mfi^m^iz^it 

i£fH% (Thresholdless Antiferroelectric LCD: TL - 

A F c >S5t^^-o) ;i:iv^^ ( ^riitu-^g!) <y:>^ 

^^mm±it<f^i^.m ^^.t: it \m z yy^ ^ 
[0 2 10] tf-z. m^-m^^i^^^^f^^tnmim^nr 

^'idiaa'tZit^^-ZJZ^jM^f-^yM'- ' b'^ ' 0 -fH,'^. -r o. 

mx-mi^^D :^ n r-r F r :^^^'^\z$)]m^m^')m-^ F -|- 
[0 2 1 1] mL^':^mf=z^mmm^i^-^ 

[0 2 1 2] ^'O^o. -^^-^^^HMl^-^'fTrii^i^f^i^l^;^ -s- 
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35 

[ 0 2 i 3 I t /^. ^^^^Soif^iJc/Jt^SH^t.'t. H^&iT'J 1-14 
[0214] i^^Ei'ffJ 1 6 : ^-^i?ee^;'zr 7^ 1. 

( T -7 ^ > -7 -^ r 'J -y .X ^ F f, -^.r-^^ i: i. ^ -'^ ) - 

[ 0 2 1 5 ] H 1 7 ft:*:1|^EC^iJi/;7' v :7"^ 'J ^ ;^ 

8 2, v;^!"^ (V-'-Niiij) .E^ibHiSgs 3-■^/^IS::r>Jnrv' 
o : ^ ."tl , ^T^nli?i( 8 1 . Y -y ^ > 'f 
F T 8 4 , " > -fr 8 5 , miTTLiJf^f]^ T F T 3 6 . E 
L 3 7 L , .^^ <' -y 7^ > T F T 8 4 !C X ^i-^ 
ia-^^^ (y— xfa-^^'^) 8 8a (t.fz:tSSb) . Y.-^^rr^ 
ft-^T^ l^ft-^^J 8 9a (.tfi:±8 9b. S 9c) 
/^^i^.^^K'^: '^VT^^iJf^^T F T 3 6 MM 

[0216] ^'^^iffW')T ^ y'-^ h M ^ X5!J E L f=-' 

?§8 3'>ili4 (B) 0Op-?^-rt>y-^-r FT3 0 1 
n ^-T -^/U^T F T 3 0 2 L L < :^ 3 0 3 ^m^^z^^ 
XmfrZ-r^. :=fi, ^ .y^> X^T F T S 4iC;:i[^4 
(B) n -7^ -r -twu-^ -r FT3 O 4 >r^'-. miift^yiMi^ 
T F T S 6 4 { B ) ^rj p ^ t-'- ^ T F T 3 0 1 

[0217] .'^i-o, ^n^liimoo-r y 77" -7' h y x«i . 
E Lt^ v ^-^-"I'ic:^!.-:, ^^Si^j 1 — 1 3y:>v>-fnv) 
f^/?^ .m ^ ^ -r^i^: T b a \. 

[0 2 18] :^s^f?) 1 71 ^m^^^'> 

L;tl'?li-Ol^-Cl5inq-r ^5 rc.to\ [Hi 8 (A) ■t:^m^ 
0^;/:»E i,^^^^g(/')±sLll-r-.t'. . [11 8 (B) 
[Srmdl T' y? -5 

[ 0 2 1 9 ] II] I S (A) :z,tS-. ^-r, 4 0 0 1 itmtR. 
4 0 0 2 4 0 0 3 ;i V — faij.^tfjfD]g§^ 4 q 

0 4 it "r— h m\m^\5}^^^'.h i') , ^ia-^*.nc:>,ilii/i{HlS§f5: 
id^^4 0 0 5 -r^T F P C (-^^ U ^•>-7-vi.y :; > s-if — 

^ 4 0 0 6;^^;^ y^\^m,m^---:zmm^p.^.... 

[0220] C > # . 4 0 0 2 . ■/ — 7, ilij^^i^j 

[hJ?§ 4 0 0 3 r^iC'-^- i^^t^ilnj^g 4 O O 4 -rllT^vi 9 

' - ^ 1 ' F t 4 I ;) 1 , :^ ■ - — rT 4 1 0 2. tc'M 

t^4 1 0 3 ^^'-^2 > fT4 I O 4:>t^;toii'r^ ' 

[ 0 2 2 1 ] -^rz, Ei i .S vB) :tim i 8 (A) -> A - 

A ■ -z-'^^m L r-iyriSiH]; - f§ £^ L . 4 0 u 1 ^'■> ■/ 

— X iMlI^SSS 4 0 0 -S i - .t .i l .H'l^) TFT t I'E L . 



^^^^ 2 0 0 0 - 3 4 0 7 9 S 

- ^ 'Z:t n ^ v- ^ T F r ^ p ^ -r t> M T .ir -r /^.-r^ 
^L-:-.-':) ) 4 2 O 1 .^-c™^^.4 0 rj 2 ;i^ = ^Lo 
m;ift^Jf^.^T FT iE L^^'-c/:.^;K'r^Jf^^5T F 
T) 4 2 0 2;>;i^n^^ ^rr: 

[0 2 2 2 ] ^^n^il-TiJ-^:-!^ .t^Eif^j-p p 'I- 4 .J , 

4 (B) •/> p ^-r r /u^T F T 3 0 1 ^ n -r '< -'U ^ T 
F T 3 0 2 >:^L'fSJt^yvr F T;^^^' ^:b,K. ^inimmm 
TFT4 2 0 2:--i[ll4 (3) p -f- r -'L-a -|- F T 3 

0 1 b^cmiMo^TFTr^imi^^ii^, :tri^ mmm4 
10 0 0 2 '.z^^mrTimmm r f -i- 4 2 o 2 cn-y— \^ \z^^m.^ 

[0 2 2 3 ] l?ii]TFT 4 2 0 1 .^o^'ilj^TFT 4 2 0 
2'r)^\z'.tm^%-Wi^\^-7ri:r:,mr^mM% (.^tBitm) 4 3 
0 1 fy^m^^ix. -r'/:> iiiliU^T F T 4 2 0 2 -.n K > 

> \:n,nB^\ztm-:i^'T' '-^mmm^ ^mm 4 3 0 -irj^n^^ 
^n5. 'ij^mr^4 3 0 2 ^ l x-^t±^m^(/^i-^K 

20 [0 2 2 4] ^L-r, [ii^mii54 3 0 2cnii;^;x^ertgl 
4 3 0 ZfAi^^f-Z^M^ T'e^^M4 3 0 3 ;tilj^^r^4 3 0 

lll^^ri^4 3 0 2 oO^;i:t F L U c ^L- ^ ^> 
•y-t:> X) /i4 3 0 4,>7f>f5t-3.ilo. EL;l4 3 0 4f^ 
<i>^in.nmE L f-^-i-^ri:i:.as.r^E LMf4^^'. -5 z ^-rA 

[0 2 2 3 ] E r, ^ 4 3 O 4 ■:^:>ff^ .R^tTf 

fz itM^ i± A/1 3 ^ ; -i^im/-^ -1:* -tt T ri^ t^it ■£ re :^ ^ 

[ 0 2 2 5 ] E L.14 3 0 4 .0^- ;ti^)tr^l- ^-f 

msi iit^B^:zii:'-^i i-rys.^ mhL<:tm<^^^^ 
T 5 ^mif^ ^ ; t ^ n o .:: ftii mm^^ > ^) ^ 3^) ;v ^ 
^ or^r^ 4 3 0 5 :: vfF,^f7^ 5, ^ . Ft-tlB 4 3 O 5 
t E L,fl4 3 0 4 ■'^^r'^',Z'i^i£T 'b7K7f'<.^m^itf*^.t)i^^ 
L "C^i < 1 1: ^ L v ^ i'E o T . M'^^'Zi^b' 
40 '^f^m-r^f^K E L»1 4 3 0 4 ^fz',t-^ - 

5 '^mrrt-T'D b TlX^; •-e-^-'--:n o . ^^^iiifTil -Tit 
-^/U-^ — -w ; ;7 _■:/ — .O.^j^H^ 

[ 0 2 2 7 ] - r L "rrif"5 4 O 3 . t 4 3 0 f-3 T'^ :5 .:l ^. 
^TS^irf 4 U O 5 ;7. ^ ;zr$:f€ -3 -tL 
4 0 0 5;t|:^f!S4 3 0 3 ;iPrVg,/V:ig^.>^ yj y,./)^^ 
i^^-?^ , nif^^-m±" r ^ 4 3 O 7 :>7r L -C F P C 

4 0 0 i5 ;^'t'^Ev.ir^r7c i L 5.. 
so [ 0 2 2 8 ] ail ^) c ;c L r . .ll^Tti^ ^Pti^! 4 3 
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(20) 

37 

0 2. E 3 O AJkXJ^mm^ 3 0 5;v-brCo F. f. ^ 

1 ^v^m 1 '>-/uf^4 1 0 1 :r i; o-r:Stg4 q o l 

[0 2 2 9] f^4 10 2 1: L'C:i. ^^r^ig, ^ 

RP (Fiberglass-Reinforced 
P I a s L i c 5 ) tS, P V F (Ttf' j f— /u:7/>>|-^ y 

, 't' ^ — '7 -i^ ^ P V F >- A^r:' <' =7 — "7 

(0 2 3 0 ] fBL, E L^T-r>.bcA:>7t'>0^^^:f7r^//^;^ 
— f l»J { c /ii >t ' ^ i :i ; i :^ ^ < — f >r x 0.^ -r- --^^ i t n ^ 

[0 2 3 1 ] 1 0 3 > L-fi^^l^^fft 

V c:^*— n ^ ^ K) , T rt^ 'j ^ K, ^:K=r 

v-mi. >^ *J ^ — >mm. PVB t'-/ur'^^ 
t/'c:iEVA (^7^ U > t'^./U T-TTf"— r ) 
>75ilj-^ -5. ^C/)^igi:t4 1 0 3 0~jr^,^i',z^!kMf±^ 

[0 2 3 2 ] ;=r-, ?ntg^-t4 1 0 3co4^;c7..-: — -r-r a- 
•■^'eitT L V ZO-^tef. 7.-< — 4f ^g^y[^y< :; -= 

'E:^^^gfa-t-^y-.y -7 r /i h L-rrSf^4 3 0 3^;Cl^^^ 

[0 2 3 3 ] S7t, §im4 0 0 3^,t^i7mm.\±'^ < ^l^J^ 
4 3 0 T^/rLTF PC 4 0 0 6 iC^^B^lCf^^?? ti 
o.. iSirt 4 0 0 5 fitM^^i 4 0 0 2. •/— X faij.f|iZi^j[E]S^ 
4 0 0 SySLC'y- Hf&iJ^ii[)[H]5S4 O O 4 ^b-tl o tS"^ 
^FPC4006 FPC4006;~i:^> ^kSfif^ 

[0 2 3 4] ^7^-. ^mmm-^nm i /utPr4 i o i 

'^:>^M^S:U'F PC 4 0 0 6CO — ^^fl'> ^ ;c^2 v- 
-/L'f-t4 1 0 4'1riStt. F L^^'rfglS&i];c,*|^^;V^^bil 

i^-rot^iti:"con^o. -->Lr[Hiis (b) ^oi^h-e 

L^^-:k^g{:Sll;^C?ii 1 , 3. 6-11, 13, 1 4 .'X ^ 

[0 2 3 5] -1 o;c|=^a.%'lj^Sf^ita'CIl 
19;'^. JiSrSit-rlH 2 0 (A^ fHi?5l5] 2 0 
(B) [1 1 9. lH 2 0 I a: 5^rj'C3 2 0 (B) 

[0 2 3 6 ] [1] 1 9 dJ^Jl ^T. ^f^^ 4 4 0 1 ji;C55;t o 50 
-20 



2 0 0 0 - 3 4 0 7 9 8 

ixrix< .y^>y^r F-r4 4 n 2;rtL^4 *:B) -/yn-f- 
-r F T 3 o 4 ^e^'. 'rFF^f;^:?.K6. f^t o r . f,'^ 

'^^n^^it n T^-r t 'L-^T F T 3 O 4 /^.rJiP/j 'r#;^.-r.1'. 

^7t. 4 4 O :i .|logdi^;t, y-r > 

T F T 4 4 0 2 v>r- mCfi 4 4 (J 4 a, 4 4 O 4 b 

[0 2 3 7 ] /-tcio, ^Mhiim-jit-^ -r -^-y^mF^mi^yy'^z 

[ 0 2 3 8 ] ^tz. y-^ ^ T F r 4 4 0 2 K 

>^ > i£^4 4 0 5 ;t^i:^L7^Jf^(]^T F T 4 4 0 6 .v>r — 

^m^4 4 0 7;-:^mB^;ii^^.^^LT^>o. ^-Jo. nM 

^*jf^ffiTFT4 4 0 6;X[l4 B } p ^ r T F 

T 3 0 1 ^ffli-^-r?f5/=?j^.iio. f^EoT, f^li:i:/>5^iq^;i: p 

[0 2 3 9] ^-r ■y7^> ^^•^TFT4 4 0 2 SLC^^mtf^l 
f^il^TFT4 4 0 ^O^h,\—;-^m l-^-.v->^— 3 
4 0 STjilSCt^jn. •r'/)^iZm«^r^^b/^6^iBft:3^4 4 

0 9 /j'^?f^fjSc;5n-j.: 4^tHii:/!i4 409 -r^i ^r'l' f 'I'm 

[0 2 4 0] ^f-. 4 4 1 0 ;t.ia0^3^^^;'^o'^^olli^ 
(E L^^^/Jfltf^) -r.fo , n.'JlUUWi'r F T 4 4 
0 60 KU'<>id-r^4 4 I 1 .'C^^B^iC^gi^^.j^tVo . m 

4 4 1 o > L -r -ts^fi: r > ■> --^ ^ > ^^f[^ ^ x /) 
ib^^i^ tjL 'c: < > >' 

[0 2 4 1 ] mW^MMA 4 1 0 ■J^X.\:~'.% E L>1 4 4 1 2 

s.{4:a*3!c:i, IETL.^Aj^ 1- L- T 2 0 n ml^^Ofi^-r -7 
::: v-T;— > (C u P c ) flt-rlxit, -"r ^iC jc.fg b L 
T 7 O n m/?i/> h L' "> — s — ^ ,/ 'J ^ N '> i — 
^^^^ (Alq3) ei'ri5;trif^lif^it L ^ ^. A! 
q 3 ;c =ir ^ ^ V > . - > ^, L ^ D C M 1 = -o 

;t^7t&^^?J^^D-ro Z 7t f^H^ ^ " i: :v^-^ 

[ 0 2 4 2 ] lEU. Vi^/>!'^.j;i:E L ^ u ..^ - u 
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40 

^ ^ ^ ^^i^J^tT^^-H: 5 - ^>cAfi) ^ ^mt^.a:^ a - ^ > 4 4 o r. ; - n " • ^ ^ 

LTfflt ^olT'J^^Lf::,-:-*. ^ E 5 0 4 iC^ms^iZti^. -5 ii T'. ^ . 

fflv^r^.at\ tf^, LT^ [0 2 5 0 ] ^mm--t. ©^^1^4 3 O 4,^^R r.^ 

[0 2 4 4] -c/:T^|^4 4 1 3 .tTff^et^Kf-B^.^.T'E Tfe^ > L T 7 0 n mJ^'/^ P P V ' rr^ U ^ ^ r:: . > - 

4 4 1 4ri, iil^mt^ ([^§1^) 4410, EL/1441 [0252] ^iZ. E L .1 4 5 0 5 

2.^GT^f^4 4 1 3-i:-ff$F5Tc-3.nf-->f=-'>^^rm-r: 73^ 6 ^ f^t^ 4 5 0 6 ;>l3:iT -ii 6 ^^.^f^Jf/>ii^ 

[0 2 4 5] ^m^m',z.f-s:f^jm^oo^wmm'> 20 sw^mmt L'::mit-} > >-^s.>mit^-^^' '-'^^itk^ 

m20 (A) •:'^> ;^'^TFT ^ < -a^ft ^ > v ^ ^, u g^^t:^fd > vVl: ^1%:^ -b ^ ^ 

4 4 0 2:AV/ — xaE.7^4 4 l 3 iZf^llg .fl. K i^^J5^'-^^'. ^5- 
U^ >;t y >.<>i^,;^4 4 O 5 ;-r^^^.i,-^,3 ^-.^ -^^ [0 2 5 3] r'/)|:|Sff^4 5 o 6 :^-r^f^Bt3nriEi^.^.-rE 

Ix-r >gd^4 4 0 5 ;-tm;7rt^yi^^T F T 4 4 0 6 CO V^— L ^-r- 4 5 0 7 ;o^'f^.6t-r 5 - ^ Z -jl • ') E L 

hm^i4 4 0 7 iC-^mai3;cj-^^.3:rio- ^ri. m\mm\m 4 5 0 7::^, tll^mt^ vPtr^) 4 5 0 4, EL/i4 5 0 

ffl-rp-r 4 4 0 ecoy — r-.itminimr^m-i 4 i 6 ; -1:^ 5;5.t>mt^4 5 a -'^$,'t? i^.tir:: := > 7^'>^^>ri'r. 

^ n , K > ^ > it K U > 4 4 17 :zm% [0 2 5 4] - vO b t , liiTTtf^Jf^ ^ T F T 4 5 O L f/^ ^ 

7T<on-5iU^mt^ 4 4 1 S :zM%BV.zm^^H ijrcmi^m'V F r 4 3 O 1 ;zF. r.-^^4 5 f) 7 '>,7rc-ilom 

[ 0 2 4 6 ] -v:>>^, 4 4 1 9 '-:^:?Ticmi^:i:;tf^ n, o^fL-^-^rr ^v-T ^; ^i-..;: -;3,.^;/^ 

4 4 16 tm.%t^:z\m^^ kXtz^m^W. A 4 2 0. -T— 0 1 K >f0Ji;i,. r — f^^&i;^M4 3 0 8 -l- U T-y 

h?€l^fl^>:5]-^(7n:&flr.^ {[Hl^-tt-f; .?^rj-y-S^|^ - K mt^ 4 5 0 2 iZ 5 i 0 iC L D D 4 3 0 9 

4 4 0 7 >t/:>r«1--ff^f^^:K^5: ^r-l. ,-mt^4 4 0 IStt o^-flle^^oot^il; t f^^A T W vij-v^r, o., 

7. m \ mf^^^Kkmtm—f^m sin^-^-r) ^LJ^'^ijrt^^ [0253] ^f^. ^'M^^m^'m.\^LmnmT f -v ^ 3 i) 

T^^^4 4 1 6 r?f$^?ic5.n5^^bi-^^#'Sl:> L-r.^v'^o Ifi^'— hmf^4 3 0 2 ^ L DD^Ii5?t4 5 0 9 ^cOfallC 

[0 2 4 7 ] rcto, ^:=l.i^f7^Jc/)E L^^:^ct'rf^?^ro ^S'^I^Bn-To - ^-r[lj2 (J f A :^ . ( B ) iZ-T^Lr^f^ 
-^'•'^^ ^fiSf^] 1 , 3 . 6-1 I . 13. 14 40 i^^^4 4 1 S i ^^J^^'^f^y}^^<r^•^r■;.-^t•o 1 > b '^nETlto 

hi'i^r.'ois^tsii'r ^- L.riE i^'^^-iMm.^z-^K^'znm ^^mmTy^-^m'^z^'-rf-^i^^- ^ n ^ '\-z: -z^^tjrz^^-^. 

?^-^;0'fi-LTct'io^j^;zoL ^r-t-W.^^!''] 1 7oOt5ts^'Jr# [0 2 5 6 ] rc:?o\ 4x:^.^diF^foO F I,^^.^-:!^^>r!t^T^---~ 

Ba-rn;xat.\: Jc^^f^o-r , Ii.^i7-J i . 3. 6-11. 13. i 4 cot/I 

[0 2 4 9] {^2 1 r :t-^?T7cmJl<^m T F T 4 3 0 1 h L /J^-Sr § E I l.^t .^B-.i.?-H:-7 I a*. ^ 

T[li4 ^B) oOn^r-nv^-r FT3 ;^ 2 [0 2 5 7 ] ::;^^imi?iM 9] V:-^^'^^^ M^^l ^ 7 

T F T^^l ^o,- ^l^fl. '^-iK^H^j^T F T 4 3 0 1 :/J b L < ;-;';H^|7i) 1 s :i -j^ .;: [t l .;^.f^^r^i^o/M®:^?;^i; i Z 



b 4 ;:) 0 2 : t ■ i'' ^ T I' T 4 4 O 2 vj K ^7; Z ^ Z^"?' ? -f; iint^?? -Si^.' [Tij ;3^*;^ - ■_> { ^ ; 
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4! 

> ^"^T F T 4 6 0 2 OO v— xg^^^. 4 6 O 3 ;t :t Y v 
^> T F T 4 6 0 2 V.-> y- V^m. 4 6 0 4 'i^iT^ 
^'It^^TFT, 4 6 0 5{i=>^'>-tr, 4 6 0 6. 4 6 
0 8 ii^yi?Lf^T^.^§, 4 6 0 7 :t R L t-r^ 
[0 2 5 8] 1^2 2 (A) ,'1, ro^/)ilj^PB'1r-^i7ftf4t#^ 
,^§4 6 0 6 -r^tjii: LT'^tt^'/^lTij-C-.oo.. S|i . ~ocO 
tM^/j^mi7fcf^T^.>^4 6 0 6 '>^'ll^;i.Tf .tt.f^:.!r rc o -i: '? iC 

[0 2 5 9] gl2 2 (B) -li^ e 0 

8 ^y- hiai^4 6 0 3 > ?^?f ;c^:7f-^ta-^/M?ijT-.^ 

(112 2 (B) T'ii^i7fc^T-^i^^4 6 0 8 > r- 
Mfi^4 6 0 3 >.^>lr/^ ^J: 9 ir|5:t;t*Sit.Jr/4:o 

r V > o fS] # o ^ fit ri, 6 gd-^i 5bn 

$fe,fiHI^^r L-rM'";:o.i: ^iieiro " !: ^r-^o^ - cn 
if "^Z^e^T^.^ 4 6 0 8 ^ 'Y- V 4 6 0 3 h 
■^m^^^'k' ^ -ti: -5 C :!r T # 6 ^V^* . Hi^^ -r 

[0 2 6 0] Ei2 2 (C) [112 2 (B) oot^ 

i^>f6]^{C'^rncfftT^^4 6 0 8 -r y— ;-ifi;^4 6 0 3 
^fT{Cl3:it. -OcOiM^irmi7fi;#t^^;;^4 6 O 8 

^Z::, m^rk^T^'^A 6 0S 'i-'T— NiE.=^4 6 0 3 ;.0' 

[0 2 6 1 ] [;^^ai ^12 o: ^J^MB^oOm^Tt-^^g-^ 
yfti ^ ^ v^' >- -y r>r} A =7 ^ y m ^j' =^ ^ — v d >- ^ 

^ -> 3 > V . ^/t-^^ V - V- . -v y-;:- r? > 

r u -r ) , -^-t^ y^— > 3 > V ^j:, ^ ^I^IIP-;^ 

/ — h'^^^— y n > b" ^ — , 

Ei 2 3 - 2 5 ;i.^-T-.. 

[ 0 2 6 2 ] [I]2 3 (A) \±^^m^'::-^'0 , -^f$:2 0 
0 1 . ^^ttiT-HT 2 0 0 2, -i^^ 7^r^U 2 0 0 3. 
^>2 0 O 4 , r^l^X-Y 0 0 5. T> ^-r 2 0 0 6 

■C't^lHt^n^. 1=:,^-^P-^c/^1::^7r^^^:x^.^r:a; 2 0 0 
4iC, ^l?g?eG^v0 4i.igf^[H]Sg;-^^4:i.^§f]2 0 0 2, # 
^^;^?sn2 f) o 3 t7t::-ic P u-^ ^ ^ 'f -t^u z'^: > 
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